The purpose of this note is to show how node aggregation can be combined with locational decisions in a natural way using Benders decomposition method.
We will illustrate the main ideas by considering a relatively simple model;
namely, the capacitated plant location problem for a single product. This problem is:
i=l j=l i =l 
First, we need towrite out the master problem and the subproblem for Benders' t t method (see Shapiro [2] for a review of the method). Let u, v. for t =,...,T, These solutions are used to construct the master problem
--li j=l 
is added to the master problem, and it is resolved, where u., vi. are optimal in 3 1
Suppose now that we decide there are too many distinct customers j represented in the transportation subproblem (TP). Zipkin [4] suggests that it be replaced by an aggregated problem which may be a close approximation to the original. Specifically, this is accomplished by partitioning the node set N = {l,...,n} into the subsets Ns, s = 1,...,S, and aggregating the demand in each N s to a single point. In particular, an aggregated transportation subproblem is constructed from the data The simplest solution to this theoretical difficulty would be to occasionally solve an unaggregated subproblem.
More generally, we can envision a wide variety of aggregation and approximation schemes for richer mixed integer programming problems containing embedded networks and locational decision variables. For example, the analysis performed on (1) could be readily extended to multi-commodity capacitated plant location models. Related research on approximation and parametric methods for these and other models has already appeared in the literature (Bitran et al [1] , Van Roy [3] ). A final point is that aggregation and approximation schemes for large scale mathematical programming logistics planning models would be particularly attractive for mini computers where computation is slow and less accurate than computation on manframes.
